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Abstract

Iron phthalocyanine (FePc) loaded on nitrogen-doped multi-walled carbon
nanotube/graphene oxide (N-MWCNT/GO) nanocomposites was successfully
prepared and investigated as an efficient electrocatalyst for the oxygen reduction
reaction (ORR). The FePc/N-MWCNT/GO nanocomposite electrocatalyst shows high
ORR activity with a positive onset potential, high limiting current density, and high
methanol tolerance compared to traditional Pt-based electrocatalysts. The
electrochemical double-layer capacitance (CDL) test demonstrated an increased
electrochemical surface area, ensuring efficient charge fransfer and improved
catalytic activity. The successful loading of FePc molecules and the uniform
distribution of active sites on the N-MWCNT/GO nanocomposite framework were
confirmed by structural and compositional analysis techniques such as X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), elemental color mapping,
and transmission electron microscopy (TEM). The synergistic effect of FePc, nitrogen,
and the conductive carbon nanocomposite matrix ensures high stability during
operational conditions. The results demonstrate the high stability and methanol
tolerance of FePc/N-MWCNT/GO nanocomposites as electrocatalysts for next-
generation fuel cells.
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